Background: Rheumatoid Arthritis (RA) is the most common inflammatory disorder mediated through the immune system, affecting joints and various organs including lungs. Pulmonary dysfunction in RA patients has been reported. Objective: To observe FVC, FEV 1 and FEV 1/ FVC % in female patients of RA and their relationships with duration of the disease. Methods: This cross-sectional study was carried out in the Department of Physiology, BSMMU, Dhaka, from January to December 2009 on 90 RA female patients of 30-50 years age (Group B). For comparison, 30 age and BMI matched apparently healthy subjects (Group A) were also studied. According to the duration of disease, RA patients were subdivided into B 1 (newly diagnosed), B 2 (3-5 years ) and B 3 (6-10 years ). They were selected from the Out Patient Department of Physical Medicine of Bangabandhu Sheikh Mujib Medical University, Dhaka. FVC, FEV 1 and FEV 1 /FVC% of all the subjects were measured by a digital MicroDL spirometer. Results were expressed as percent of predicted value. For statistical analysis One-Way ANOVA, Unpaired Student's 't' test and Pearson's correlation coefficient test were performed, as required. Results: The mean percentage of predicted values of these lung function parameters in the healthy female subjects and newly diagnosed (B 1 ) RA patients were within normal ranges. The mean percentage of predicted values of all the spirometric variables were significantly lower in the patients in B 3 compared to those in B 2 (FVC p<0.01, FEV 1 p<0.01), B 1 (FVC p<0.05, FEV 1 p<0.05, FEV 1 /FVC% p< 0.001) and A (FVC p<0.01, FEV 1 p<0.001, FEV 1 /FVC% p<0.001), except FEV 1 /FVC% in B 3 vs B 2 which was lower but nonsignificant. Again these same parameters were significantly lower in B 2 in comparison to B 1 (FVC p<0.001, FEV 1 p<0.001, FEV 1 /FVC% p< 0.001) and A (FVC p<0.001, FEV 1 p<0.05, FEV 1 / FVC% p<0.001). In addition all the ventilatory variables had significant (p<0.001) negative correlation with durations of disease except FVC in B 1 , which was significant at p<0.01 level. Conclusion: This study reveals that pulmonary functions may be lower in patients of RA and the lung function is inversely related to the duration of disease.
Introduction
heumatoid Arthritis (RA) is the most common inflammatory disorder mediated through the immune system.
R
and extra-articular features 1 . Women are 2 to 3 times more affected than men. Onset may be at any age, most frequently occur between 35 to 50 year 2 .
The etiology of Rheumatoid Arthritis is still unknown, but there is evidence for genetic predisposition to the disease 3 . A good number
Article
of investigators reported association of abnormal pulmonary function tests in RA patients [4] [5] [6] [7] [8] .
Pulmonary involvement contributes significantly to the morbidity and mortality in patients with Rheumatoid Arthritis and is the second most common cause of death 6 . It has been observed that Rheumatoid Factor (RF) value was significantly higher in the presence of lung involvement in RA patients 9 .
Researchers agreed that immune mediated processes in Rheumatoid Arthritis are vital to the inflammatory processes in the lung. Immune complex deposits in the lung interstitium and alveolar walls leads to alveolar macrophage activation 9 . Inflammatory processes on air sacs or alveoli and their supporting structures make them fibrosed resulting in impaired lung function 10, 11 .
Some investigators claimed chronic airway disease was the predominant one 12 but small airway involvement may appear as the commonest form of pulmonary involvement of rheumatoid lung disease though Interstitial Lung Disease (ILD) is the most common form of pulmonary abnormality 9 . Rheumatoid pulmonary disorders may range from pleurisy, pulmonary nodules and interstitial pulmonary fibrosis to airway disease 5 .
Some researchers reported that lung functions tests were correlated with duration of disease 13, 14 . Large numbers of subjects in Bangladesh are affected by Rheumatoid Arthritis. Usually the patients are treated by the physician with an aim to relieve the symptoms, ignoring the prevention of complications. Therefore, pulmonary involvements in RA may remain undiagnosed which can be easily diagnosed by simple pulmonary functions tests. Therefore, pulmonary functions tests in these patients are vital for early detection of associated pulmonary involvement in RA patients.
Many researchers have investigated pulmonary functions in this group of patients in other countries 6, 7, 8, 15, 16 . To the best of our knowledge no such study has been under taken to explore the pulmonary function status in RA patients in Bangladesh. Therefore the present study was conducted to observe some aspects of lung function status in the groups of RA patients and also to evaluate their relationships with duration of this disease. 
Methods

Results
The mean ± SD age and BMI of all subjects were almost similar and the groups were matched for age and BMI. ( Table I ). The mean percentage of predicted values of all these parameters were significantly lower in B 2 and B 3 in comparison to those of group A. Though these values were lower in B 1 compared to A but it was statistically not significant. Again these values were significantly lower in B 2 than those of B 1 . In addition these values were also lower in B 3 then those of B 2 but the differences were statistically significant (p<0.05) only for FVC and FEV 1 . (Table II) . Statistical analysis:
A vs B 1 vs 0.000*** 0.000*** 0.000*** (Figure 1,2,3,) . 
Discussion
The present study was undertaken to observe some aspects of spirometric variables of pulmonary functions in female patients with Rheumatoid Arthritis. In this study, values of FVC, FEV 1 and FEV 1 / FVC % of healthy subjects were within normal limit and were almost similar to those reported by different investigators of other countries 8, 15, 18 as well as in our country 19, 20 , .
In the current study, all the study parameters in patients of RA with different durations were significantly lower than those of healthy subjects but these values are almost similar in newly diagnosed patient and healthy subjects. Several investigators from different countries 6, 8, 9, 21 observed almost similar findings. Again, these parameters were significantly lower in patients with 3-5 years duration compared to that of newly Article diagnosed and also in 6-10 years duration than those in 3-5 years duration patients. Similar findings were observed by several investigators 17, 22 .
Significant negative correlations of FVC, FEV 1 and FEV 1 /FVC% with the duration of disease in all patients of Rheumatoid Arthritis in the present study is similar to those observed by other investigators 14, 15 .
Various mechanisms have been proposed for these observed changes in lung function in Rheumatoid Arthritis. Some investigators suggested that the inflammatory process might spread from other organs to the lung interstitial tissue causing lung inflammation and dysfunction 7 . Continuous systemic inflammatory process brings modification of structural and functional features of bronchi and bronchioles 13 . Again mucosal edema secondary to pre-existing airways inflammation may lead to bronchial narrowing and may cause airways obstruction 18 . Immune complex deposits in the alveolar wall of patients may also cause progressive idiopathic interstitial fibrosis 23 .
Decreased percentage of predicted values of FVC, FEV 1 , FEV 1 /FVC%, in patients of Rheumatoid Arthritis in comparison to healthy subjects are most likely due to pulmonary fibrosis and bronchial narrowing as a result of chronic inflammation in lung tissue. Again decreased lung compliance in RA patients may be due to costochondral joint disease or respiratory muscle weakness.
Reduced values of all the lung function parameters in the present study are suggestive of the coexistence of obstructive and restrictive features in the RA patients of the present series which is most likely due to the interstitial fibrosis and airway inflammation as a consequence of the chronic inflammatory processes involved in rheumatoid arthritis. Moreover, in this study, the significant negative correlations of the study variables with different duration of Rheumatoid Arthritis and the significant lowering of these parameters in patients with longer duration of RA also revealed the fact that duration of inflammation influences the degree of deterioration lung function.
Conclusion
This study reveals that pulmonary functions may be lower in patients of Rheumatoid Arthritis and the lung function is inversely related to the duration of disease.
